Activation of protein kinase A prevents the ethanol-induced up-regulation of delta-opioid receptor mRNA in NG108-15 cells.
We have used a sensitive solution hybridization assay with a riboprobe transcribed from the coding sequence of the delta-opioid receptor gene (DOR) to study the up-regulation of the DOR mRNA by ethanol in NG108-15 cells. Exposure of the cells to compounds that increase cAMP levels (forskolin, forskolin + IBMX, or dibutyryl cAMP) resulted in the attenuation of ethanol-induced up-regulation of DOR mRNA. The inactive analogue of forskolin, 1,9-dideoxy forskolin had no effect. Northern blot analysis of RNA extracts from ethanol-, forskolin- or ethanol + forskolin-treated cells showed proportional changes in each of the multiple DOR mRNA bands, so that no difference was observed in the fraction of the total hybridization signal produced by each band of the DOR mRNA. In the absence of ethanol, forskolin or dibutyryl cAMP reduced the basal levels of DOR mRNA. The cAMP analogue (Rp)-cAMPS, a protein kinase A (PKA) inhibitor, increased DOR mRNA levels. However, the combination of (Rp)-cAMPS and ethanol did not further increase DOR mRNA levels compared to ethanol or (Rp)-cAMPS alone. Signaling through cAMP and PKA down-regulates DOR mRNA levels. The ethanol-induced increase in DOR mRNA levels in NG108-15 cells appears to be mediated via a reduction of PKA.